Expression and function of cannabinoid receptors in mouse islets.
The endocannabinoid system plays a key role in energy homeostasis, with agonists and antagonists of CB1 receptors acting centrally to stimulate and inhibit food intake, respectively. In addition to their established effects on the central nervous system, cannabinoid receptor agonists also exert peripheral effects by modulating cellular cyclic AMP and calcium levels and there have been reports that they regulate β-cell function. However, the few reports to date on islet expression of cannabinoid receptors and effects of agonists on insulin secretion have failed to reach a consensus. We have therefore investigated cannabinoid receptor expression by mouse islet β-and α-cells and the effects of selective receptor agonists on cyclic AMP and calcium levels, and on dynamic insulin secretory responses. CB1 and CB2 mRNA and protein expression by islets was detected by RT-PCR and western blotting respectively, and cellular location of the receptors was identified by immunohistochemistry with insulin and glucagon antibody co-staining. Cyclic AMP generation was quantified by enzyme immunoassay and changes in calcium levels were measured by microfluorimetry of Fura-2-loaded mouse islet cells. Dynamic insulin secretion was quantified by radioimmunoassay after perifusion of isolated islets. We found that mouse islets expressed both CB1 and CB2 receptors, and they were localised to β-cells. Activation of mouse β-cell CB1 and CB2 receptors resulted in decreased cyclic AMP, increased calcium and potentiation of glucose-stimulated insulin secretion. Thus, activation of islet cannabinoid receptors by locally produced endocannabinoids such as 2-aminoglycerol may be another regulatory pathway by which islets stimulate insulin secretion to maintain glucose homeostasis.